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FIVE METHODS OF TEACHING INSTALLATION, OPERATION AND 
MAINTENANCE OF PORTABLE, ELECTRIC-POWER GENERATING EQUIPMENT 
TO ENLISTED MEN WERE COMPARED. METHODS WERE— 38-HOUR 
CONVENTIONAL INSTRUCTION, 38-HOUR INTENSIVE TV INSTRUCTION, 
AND 3 16-HOUR TV COURSES, USING EXPERIENCED AND INEXPERIENCED 
INSTRUCTORS, A^4D KINESCOPE RECORDINGS. A POST-SELECTION , 
RANKING PROCEDURE EQUATED 36 TRAINEES ON APTITUDE 
DIFFERENCES* STATISTICAL ANALYSIS OF SCORES 0^! IMMEDIATE 
POST-TESTS AND RETENTION TESTS 1 MONTH LATER SHOWED THAT 
TRAINEE LEARNING AND RETENTION FOR THE 38-HOUR CONVENTIONAL 
AND TV INSTRUCTION WERE SUPERIOR TO THAT FOR ANY OF THE 
16-HOUR COURSES. AMOUNT Of INSTRUCTOR EXPERIENCE WAS NOT 
RELATED TO LEARNING IN THE 16-HOUR COURSES* KINESCOPE 
INSTRUCTION WAS AS EFFECTIVE AS 16 HOURS OF TV INSTRUCTION 
WITH EXPERIENCED TEACHERS. THERE WAS NO SIGNIFICANT 
DIFFERENCE IN RETENTION IN ANY OF THE 16 HOUR COURSES. 
IMMEDIATE SCORES SHOWED HIGH APTITUDE TRAINEES LEARNED AT 
LEAST AS MUCH IN 16 HOURS AS LOW APTITUDE TRAINEES IN 38 
HOURS. NO SIGNIFICANT RELATIONSHIP WAS FOUND BETWEEN NUMBER 
OF TRAINEES DROPPED AND INSTRUCTIONAL METHOD. COST SAVINGS 
DUE TO USE OF TV WERE INDICATED. DATA ARE REPORTED IN TABLES 
LOWING STATISTICAL SIGNIFICANCE LEVELS BASED ON ANALYSIS OF 
VARIANCE AND T-TESTS* <LH) 
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Washington 2^, D* C* and the Television Division, Pictorial 
Center, and is published for the information and guidance of all 
concerned* The report is one of a series of studies conducted at 
Fort Gordon, Georgia, to demonstrate methods of in^slenenting television 
techniques in standard classroom instruction and to evaluate their 
effectiveness for standard classroom instruction# 
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Preface 



THE SIGNAL CORPS TELEVISION RESEARCH PROGRAM 



The present study is one of a series stemming from a joint Signal 
Corps research program. The program represents a coordinated effort 

V.— JL.%. ^ A-—-..— TiJi C?^^wr u 4 /*% ^ Q*? f1.AWliT^A*K TlAtTAl.f^T^lTIQTI^fc SUncL 

uy axriiiy rx^uv^xxou. ^juv ^ -- 

Operations Division, OCSigO, the Army Pictorial Center, and the Signal 
Schools at Fort Gordon, Georgia, and Fort Monmouth, New Jersey. In 
August 19^^, representatives of these organizations developed a long 
range program of research, designating critical areas of i^onnational 
needs (16). Underlying this research program were two basic information 
targets. The first of these was the potential role and application of 
television during periods of emergency or mobilization. A previous 
study (10 ) had already indicated television* s ability to teach a variety 
of military subject matters at least as well as conventional classroom 
instruction. This teaching equivalence, combined with telwision*s 
ability to reach large or scattered groups of trainees, pointed out 
an inporfcant potential military use for television as a training and 
informational medium both in emergency and routine requirements© 



It was also apparent that more information was needed concerning 
the effective uses of television for every day military training. 

Of immediate interest were such questions as instructor requirements 
for television teaching, television cost factors, intensive television 
instruction and reduction of teaching time. 

Two studies were planned whose results would cut across many of 
the above areas of interest. The first, designed to evaluate the 
effects of ‘’intensive” television teaching, has been reported (9)# 

The second, described in this report, has the following objectives; 

(1) to evaluate the use of television for reducing conventional 
training time; (2) to evaluate techniques for rapidly training 
television instructors; (3) to explore the economy and effectiveness 
of using television recordings for more extensive segments of iG=^ 
structionj (l|.) to explore economies in developing and using television 
training aids; (9) to develop guidelines for preparing effective 
television instruction© 

When added to the results of previous Signal Corps research, 
the present study further expands the application of television 
to military training requirements both in everyday and mobilization 
or emergency needs. Future Signal Corps research will be directed 
to the continued development of television for military trailing. 

In addition, the application of these resialts to military training 
will be encouraged. 
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iffiPORT SUMIART 



Backgrotmd 

This study is part of a series conducted at the Southeastern 
Signal Corps School, Fort Gordon, from January to September 1956. The 
first phase of this series has been reported (9). The present study 
was concerned with evaluating and exploring the use of television to 
achieve the followings 

(1) Reduction in training time of an existing 38 hour block 
of conventional instruction in the Powe man's Course, MOS 351* 

(2) Rapid training of new television instructors. 

(3) The employment of television recordings (kinescopes) 
for more extensive segments of training. 

(ii) Economies in preparation and use of television training aids* 

(5) Development of guidelines for preparing effective television 
presentations. 

Procedure 

The study was divided into three phases® Phase I was the development 
and testing of a 16 hour television version of the 38 hour introduction 
to the Powerman's Course, MOS 351, using experienced classroom instoctors. 
Based on written tests, comparisons wore made between t rainees receiving 
this shortened instruction and those receiving the original 38 hours of 
instruction. This abbreviated instruction was repeated four times to four 
different groups. 

In Phase 2, two inexperienced instructors, without any previous 
teaching experience or electronics knowledge, were trained to t each the 
l6 hour television course. Comparisons were made for teaching effectiveness 
with experienced instructors. This phase was repeated three times to 
three different groT:qps. 

In Phase 3, the 16 hours of television instruction were kinescoped 
and used to teach groups of trainees. The effectiveness of these kinescopes 
was compared with the other methods of teaching. 

All conqparisons were based on six written tests, revised and abbreviated 
from 10 tests used in the previous study (9) and given immediately after 
instruction. In addition, a ?0 item retention test used in the previous 
study was again en^loyed about one month after the original instruction. 
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Results 



1. Trainee learning and retention from the 38 hours of conventional 
or television instruction were superior to that achieved from the l6 hour 
shortened block of television instruction. 

2. There were no significant differences in the number of trainees 

fallinfT to comolete the Power Maintenance Course, whether receiving 38 or 

— ^ ^ 

16 hours of instruction. 

3. High aptitude trainees learned as well from 16 hours of television 
instruction as did low aptitude personnel from 38 hours of classroom or 
television instruction. 

Rapidly trained but inexj^erienced instructors were as effective 
as experienced instructors in teaching 16 hours of television instruction. 

5. Trainee learning from 16 hours of kinescope recorded instruction 
was as effective as from l6 ho\irs of «live« television instruction. 

6. There was no difference in trainee retention of learning when 
the 16 hours were taught over television by experienced or inexperienced 
instructors, or by kinescope recordings. 

7o There were indications of important savings in training aids 
and teaching costs through the use of television. 

Recommendations : 

1, Similar efforts be made to reduce instruction time for television 
presentation in Signal Corps and other Army training courses, using guidelines 
developed in this study together with a testing program. 

2, Critical courses be recorded on film on a more extensive basis 
for use during routine and emergency training periods. 

3, Rapid television training methods be errployed for training new 
instructors. 

km Selection procedures for assigning trainees to courses be adjusted 
to facintate training for high and low aptitude personnel. 

5. The capability of television for reducing training aid costs 
should be another criterion in determining its use in military training. 
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Chapter 1 

PURPOSE AND DESIGN OF THE STUDY 



Introduction 

This study is one of a series of U» S* Arifly Signal Coi^s studies 

. . . . , J . ,_JL_ 1 4-V/^ ..eiA rt-P +oToi^r'? •PrtT» wiH+.aTTr 

designed lio invesi/igiii/c «aa«-i uovcjxwjt; w*ic uw» w* — 

training. It was carried out at the Southeastern Signal Corps School, 
Fort Gordon, Georgia, using television facilities, trainees and personnel 
available at that installation. The general objectives of the study 
j» 0 ],£ite to developing television to meet pressing mili tary training 
problems and to explore the use of television and television recordings 
for achieving economies in training tine and costs. 

Prior attenpts to use television for achieving reductions in 
training time required the full time services of professional research 
personnel. To reduce or eliminate the reqijirement for such personnel, 
the attenrot was made in the present study to develop guidelines and ^ 
procedures which coxiLd be enqployed by military personnel using television 
as a training mediimi» 



Study Objectives 

The present study was conceimed with evaluating and eaq^loring the 
use of television to achieve the following; 

(1) Reduction in training time of an existing 38 hour block 
of conventional instruction in the powerman’s Course, MOS 351* 

(2) Rapid training of new television instructors. 

(3) The economy of en^iloying television recordings (kinescopes) 
for more extensive segments of training. 

(4) Economies in preparation and xise of television training aids. 

(^) Development of guidelines for preparing effective television 
presentations. 



Subject Matter 

A 38-hour block of electricity instruction, given in the first week 
of the Power Maintenance Coxjrse was used. Thi^ instruction had been usetd 

in a previous study (9)# 



The purpose of the Powerman’s Course is to train selected enlisted 
personnel to install, operate, and perform organizational f ^ , 

portable, electric-power generating equipment. Essential to the successful 
performance of their mission is a thorough grasp of the fundamentals of 
electricity as related to their jobs. 
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The material covered in the course includes; First Aid, Electricity 
and Magnetism, Use of Test Equipment, Ohm*s Law, Parallel and Series 
Circuits, Electromagnetism, Induction, Transformers, Storage Batteries, 
the RA-91 Rectifier, the Reading of Diagrams, Charging Storage Batteries, 
and Maintenance Records# 

The first week of the course was usually taught through a series of 
lectures, and consisted of approximately 38 class periods extended over 
five days. It included a number of training films as we^ as practical 
exercises during which time the students were given an opportunity to 
apply what they had learned during the lectures* 



Tests 

Ten tests developed in the previous study (9) were modified into 
six abbreviated tests. The tests were revised by further eliminating 
items which failed to disci irainate or were too easy or difficult. These 
revisions were also necessary because of the reductions in time available 
in the. present study for testing of the reduced television instruction* 

The tests were administered, one in the morning and one in the afternoon, 
for each of the three days of reduced television instruction. In addition, 
a retention test was administered about one month later*-5t This 70-itera 
retention test was the same en^loyed in the previous study (9)* 



Of the 296 items employed in the previous study, 23h were selected 
for use in the present one. Comparisons for all groups were based only 
on items common to all tests. 

Trainees 

The trainees were enlisted men entering training in the Power 
Maintenance Course of the Southeastern Signal Corps School, Fort Gordon, 
Georgia. They were assigned to the course by normal channels employed 
by the school. Information, including aptitude test scores of the trainees, 
was obtained from the ^Individual Classification and Assignment” (ICA) cai'ds 
; I supplied by the school *s record branch. The trainees were not informed 

: I that they were participating in an experiment. However, television has 

been used for training at Fort Gordon during the past six years, and is 
■ not considered a novel method of instruction# 



Television Facilities and Personnel 

The closed circuit television facilities at Fort Gordon, and its 
personnel, were made available for carrying out the present study. Sine© 
this study immediately followed the previous one, most of these personnel 
were familiar with the requirements for preparing materials, presentations, etc# 



See Appendix D for testing schedule# 
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^ ^ The Television Branch at Fort Gordon has for many years eiq>loyed television 
for the training requirements of the Signal Coips School^ maintaining a 
schedu3,e of 30 to 1|0 hours of varied television instruction* A major 
mission of the Fort Gordon television insta?j3tion has been to serve as 
a laboratory and test facility for the development of Army television* 

It possesses a complete three camera image-orthicon facility, additional 
standby cameras, and other supporting equipment* It was the first military 
installation to acquire and demonstrate the usef ulness of prompting equip- 
ment for television training. 

General Design and Study Procedures 

The study was divided into three phases: 

Phase l i The development and testing of a reduced television presentation 
to be taught by experienced instructors, ITiese instructors had previously 
taught the first week of the Power Maintenance Course by conventional 
classroom methods* Comparisons of teaching effectiveness were based 
on trainee test scores achieved after receiving reduced television 
instruction or the conventional five day instruction** This reduced 
television instruction was repeated four times to four different groins 
of trainees* 

Phase I I s Two insii'’ictors were trained to teach the reduced television 
presentation. Comparisons were made between the new and the experienced 
instructors giving the television instruction* This television instiniction 
m was repeated three times to three different groups* 

Phase III ; The television instruction, as given by experienced instructors, 
was recorded on film (kinescoped) and used for teaching* Comparisons were 
made with Phase I and Phase II teaching results. These television recordings 
were presented three times to three different groips* 

Duplicated Experimental Conditions 

Since, as discussed, this particular study was an extension of the 
study dealing with the intensive exposure to television (9), all of the 
experimental conditions, except for those noted previously, were identical* 
Facilities, such as classrooms used, television monitors, practical exercise 
laboratories, administrative procedures, such as techniques used in the 
analysis of test scores, giving and scoring of tests^ the means of the 
selecting the students, — all were identical.** 



* See Appendices C and D for actual times allotted to instruction* 

** One difference was that the first study was conducted during late winter 
and early spring, and the present study took place during late summer 
and early fall. 



3 







i 



A two-unit promp'tj.ng eQuipn^i^it was used: (1) a mastar controX 

operated by the instructor^ who- set and governed the speed of delivery^^ 
and (2) a « slave” which contained approximately 30«mirmtes worth of script 
in large type, running vertically down a roller system at a speed regulated 
by the master control. With the slave mounted on a television camera, the 
instructor could follow carefully the written script and yet give the 
illusion of naturalness and spontaneity* 



jLi. 0*1 + e oniiirMflAtTh 

It was not possiDie uo ooxaxn xujlx ua« ua wig 

which produces camera techniques such as split-screen, wipes, sweeps, fades, 
etc. This was a decided limitation to the full effective use Oa. television 

instruction. 



Instruction materials for television were prepared by two enlisted 
script writers. These men were not training specialists but were familiar 
with the content of the materials and followed guidelines and instruction 
from the research personnel. 
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Chapter II 

EXPERIMENTAL PROCEDUREvS 



The Quideli.nes fog Preparing Reduced Television Training Presentations 

Teaching objectives contained in the lesson plans for the original 
38 hours of instruction of the Power Maintenance Course were the framework 
v^)on i^hich the reduced television instruction was based© iwo military 
script writers used the following guidelines in preparing the television 
scripts ! 



1, An arbitrary half -hour length was established for each unit 
of instruction® Direct observation and suggestive leads from other 
television and film studies, indicated that, beyond 30 minutes of instruction, 
distraction or fatigue increased rapidly* Another reason stemmed from 
the limited tine conditions in the studjr* There was opportunity for 
only one attempt to achieve the desired reduction® The proposed half-hour 
length of instruction would cut 20 minutes from each of tne original 38 hours 
of instruction, and would represent a goal worthy of achievement in terms 
of time and costs saved®* 

2® Teaching materials were to be ecxamined with a view to eliminating 
random repetition, unnecessary wordage, difficult explanations, obscure 
language and similar factors® TM.s procedure, of course, is not unique in 
preparing television instruction but can be applied to any method of 
teaching® 



3« At every opportunity, the television camera ability to 
combine visual and verbal information by superimposures, title cards, 
split-screen techniques would be employed® Picture, words, demonstration 
would be interwoven to reinforce teaching points. 

I4* Oi’al and written participation would be used to reduce 
student passivity and boredom as well as to reinforce difficult teaching 
points. 

The scripts would be trai ning oriented, with major enphasis 
on demonstrations, diagrams, practiHT exercises, rather than upon the 
instructor® The television camera would be focused only i^on these 
critical aspects of the instruction® 

6. Each unit of instruction would follow the following format; 
Review of previous or related instruction! introduction of key teaching 
points to be covered by the lessons development and demonstration of these 
key pointsi a final suimnary and review of key points covered in the lessons. 



* The standard length of the conventional teaching **hour^ is $0 minutes® 
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7o Each new concept idea or definition woiild be reinforced 
by title cards, s\5)eri35)osnres and similar visual aids; difficult or 
«jargonistic« language would be replaced by simpler language, Mnenomic 
devices would be used when possible®’**’ 

8® ^enever possible, bulky and expansive training aids would 
be replaced by simpler diagrams, charts or similar inexpensive devices, 
or by using actual equipment® 

Constructing the Television Scripts and Presentations 

Wi,thout changing the ?.esson plan objectives, the conventional 38 hours 
of Instruction were organized into 38-half «hour units, and the script 
writers assigned responsibility for a particular sequence of hours, e#g®. 
Magnetism, Ohm*s Law, etc® Each lesson plan was studied by the script 
writer and an instructor or technical advisor for accuracy and completeness® 
In some instances, sketchy lesson plans required research in technical 
journals and field manuals, and complete rewriting of the lecture® 

Meetings were held to discuss how unsatisfactory portions of a lesson 
might be inproved by rewriting, using visual aids, or similar methods. 

This analysis led to a further reduction of the television instruction 
to 32 half-hour periods or l6 hours from the original 38 hours of classroom 

instiuiction®^ 

The opening and summary sections of each half-hour of instruction 
were placed on the proitpter® Because only lOmmutes intervened between 
the half-hour instruction periods, there was not sufficien*b time to 
re'wind and use the prompter for each period of teaching® Therefore, the 
bulk of na 3 ^ration was read off-screen by the instructor, while any demon*- 
strations were done by television personnel on-screen® This procedi^e 
penni't'fc©d 1>h6 xnstriicijor to watch th© monitor^ and contFoX his speaking 
rate and presentation® 

Preparation of Instructor and Television Personnel 

To insure efficient and uniform production, the television and 
instruction personnel were divided into two teams® Each team consisted 
of a director, two floormen or assistant directors, a demonstrator, two 
cameramen and one instnactor® Since only one studio was available, for 
all classes, the two teams alternated in the telecasting of each period. 



* One mnemonic device used was a triangle to explain Ohia*s Law® The three 
letters, E (voltage), I (CTirrent), and H (resistance) were given various 
positions in the triangle to indicate required multiplication or division 
when losing this law. As a constant reminder, this triangle was siper^jjposed 
OR the circuit boards during problem solving periods in the television 
instruction® 

•K# See appendices C and D for comparisons of previous schedule and revised 
schedule® 
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The other activities of the Television Branch, a tight time schedule, 
and the eaperimental conditions themselves (trying to set up lainlmum 
requirements for instnxtors) kept rehearsal time to a miniitiura* Most 
of the rehearsal time was concentrated on getting the production and 
studio crews to operate in the synchronized fashion necessary for a 
split-second operation# 

Approximately one hour of rehearsal time was scheduled for each hour 
of ac^al -ro^rammlngs This amounted to about 20 hours for each instructor. 
Of specific interest is the time spent with the two inejqperienced instructors 
who had never taught a course before. In fact, they knew nothing more about 
electricity than the average layman, and had never been on television before. 



Normally, in order to qualify as an instructor for the Power Maintenance 
Course, each man had to take the 10-week course hlmse^ as well as the t^e 
week instructor training program. This wo^d ^lount to fo^ 
in preparatory time alone. For purposes of tMs exper^ent, the inei^erienced 
instructors spent less than one week in actual preparations. The 
of this will be discussed in detail in the **Discussion” section of this report. 



V Preparation of Visual Aids 

Itfherever possible, existing training aids, which had been . 

teach large-size classes and therefore were \isually large and q^te ^wieldy 
for television use, were replaced by simple diagrams, cards, and most often 
bv the actual equipment itself. Ten-penny nails were used to represent 
three to five foot driving rods; buckets of sand simulated acres of soil; 
paper clips represented magnetized metals; photographs depicted complex 

equipments* 

Specific examples of changes in visual aids are? 



1. Multlmeter t 

This visual aid, some seven-feet high, illustrated the 
of this device to measure resistance, current, etc*, in circuits. I ® . 

of preparation was |125. For the television presentation an actual multimeter 

costing $li.l.00 was used# See figures 1 and 2. 

2. Hydrometer ; 

This four-foot visual aid represented a measuring device which 
indicated the specific gravity of the electrolyte in a ^ttsry, 
of preparation was $85. It was replaced by m actual l^ometer costing 
$U.OO during the battery charging demonstrations. See Figure 3. 



* As further evidence of their lack of knowledge about eleotrici^, ^ter 

they had taught over television for three weks, they 
retention test usually administered to students after congiletion of 
the course. They were not able to pass it successfully. 
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3 • D ’ Arsorr^al Meter«Moyement: 



This threQ^fooh training aid represented the innerworklngs 
behind the registration of readings for meters to be used in the courseo 
It was prepared at a cost of For television, it was replaced by a 

simple calibrated card and an actual multimeter, costing ^li6,00* 

Television Recordings 

after the television instruction by the ejqperienced instructors 
had been given two times, kinescoped recordings were made of their 
presentation* These recordings were later \ised to teach the trainees# 
The only television personnel required for the kinescope instruction 
was an engineer to transmit the kinescope# 



Figrire !• M^xLtimeter Training Aid used in regular instruction 
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Chapter III 
ANALYSIS OF RESULTS 




Results 

nAnmn-»v?s.-.nq sTfi bssed on the tests given immediately after instruction 
and retention test given about one month later. Trainee's tesu 

scores for the 38 -hour conventional and "intensive" television groups 
are based on the number of items right of the 2 ih test question, used for 
these eroups.* In order to equate for aptitude differences among the 
trainees, a post-selection procedure was employed.^ ^ 

the five methods of training employed are presented in Table 1 . 



Table 1 



Mean Test Scores for E?cperljnental Groups 



Mvwnn m? TRACHTNU IMMEDIATE TEST SCORES 


RETENTION TEST SCORES 


38-hr conventional, 5 days 


132.^ 


39.it 


38-hr intensive TV, ^ days 


Hiu 6 


37.3 


l 6 "hr reduced TV, 3 days 
(experienced instructors) 


lOU.O 


30.8 


l 6 “hr reduced TV, 3 days 
( inexperienced instructors ) 


100.2 


31.2 


16-hr reduced TV, 3 days 
(kinescopes) 


107.0 


31 .lt 



* Ideally, it would have been more desirable to have traaned and Rested 
the ^-hour groups closer in time to the other experimental conations. 

However, although the present and previous study ( 9 ) are o-riod 

separately, they presented a continuous study over a s^-months period, 
and it was not possible because of time and administrative limits, to 

reform the 38 -hour training program for testing. One 

later, was that the 38 -hour groups were trained and tested under more 

ideal weather conditions than the reduced television groups. 

^ A description of this procedure is contained in Appendix A. 
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To determine the effects of these five methods iqpon high and low 
aptitude personnel, 17 low aptitude personnel (below the Uoth percentile 
of the total san^jle), and 19 high aptitude trainees (above the 60th 
percentile of the total sample) were selected* The test performance 
of these trainees under the five training methods is indicated in Table 2* 



Table 2 

Mean Immediate Test Scores for High s d Low Aptitude Trainees 



METHOD OF TEACHING 


HIGH APTITUDE 


LON APTITUDE 


38-hour conventional 


156.6 


108.9 


38-hour intensive TV 


125.0 


110.i( 


l6-ho\ir reduced TV 
(experienced instructors) 


117.7 


90.6 


l6-hour reduced TV 
(inexperienced instructors) 


rUl,.8 


85.9 


l6-hour reduced TV 
(kinescopes) 


122.0 


92.!i 



Statistical Analyses 

Analyses of variance and the ’*t” test were used to test the 
statistical significance of the differences among the various study conditions 
The results of these analyses indicate the following: 

1. The learning and retention of trainees receiving 38 hours 
of conventional classroom or television instruction were superior to that 
produced by any of the 16 hours television training methods* 

2* Trainee learning from inexperienced instructors was as 
effective ais from experienced instructors in teaching 16 hours of 
television instruction# 

3* Trainee learning from the use of 16 hours of kinescope 
instruction was as effective as 16 hours of ’^livo” television with 
experienced instructors* 

it* There was no significant difference in trainee retention of 
learning among the reduced television instruction by experienced and 
inexperienced instructors and kinescopes. 



* A summary of these statistics is presented in Appendix B 



5* The immediate learning of high aptitude trainees receiving 
16 hours of television instruction was at least as effective as that of 
low aptitude trainees receiving 38 hours of classroom or television 
instruction*. 



End of Course Completion of Trainees in the Five Methods of Instiniction 



It 1 A ^ ^ 

a vx'cuLUOc uOoo iisju 



raixure t>o conpxeue «. courjse ui* ”wciaaueiujK," uy 
r’^flect the effect of small differences in teaching effectiveness, but 
it does provide an indication of gross differences* Information was 
obtained on the number of such trainee failures for the Power Maintenance 
Course to determine if there were any significant differences among 
the five methods of instruction* Table 3 presents the number of trainees 
from each of these five methods who were eventually dropped from the course* 



Table 3 



Number of Trainees dropped from the Power Maintenance Course 



METHOD OF TEACHBG NUMBER COMPLETING CO‘=RSE 


NUMBER DROPPED 


38 -hour conventional 


k2 




38 -hour television 


38 


9 


16 -hour television 


h3 


h 


(experienced instructors) 


16 -houT television 


la 


6 


(inexperienced instructors) 


16 -hour kinescope instruction 


iUi 


Ji 


TOTALj 


208 


27 








Statistical analysis indicated no significant relationship between 
number dropped and method of teaching** It may be concluded that the 
differences in test scores produced by the five methods of teaching were 
of little consequence in terras of course conpletion# 



* A chi-square test administered to this data was not significant at 
the level of confidence (chi-square - i;*l4U, df - 1^)* 
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Chapter IV 

DISCUSSION OF RESULTS 

Following guidelines previ-ously described^ two enlisted script 
liters reduces’ the training time of a five-day period of conventional 
classroom instrmction to three days of tcjlevision instruction* This 

« *• 1.4* +.•? mo i.fl ctD 

rBducxion represeni^«u a atPt/ompw v**wa.v^ 

and in?)rov8 any portion of the television. ^*^ile the teaching effectiveness 
of the three day television instruction fell below that of the five day 
instruction, there are at least three effective procedures for overcoming 
these differences: (1) Revising and Improving particular assets of the 

television training as pinpointed by trainee test scoresj (2) Using 
of the remaining two days for additional training or review^ (3) Additional 
training or review later in the course. 

Interpretation of the Losses in Training Efficiency 

The television iYistruction achieved a h3% reduction in training 
time. The loss in training efficiency was also calculated.* 



* valuate loss in training efficiency, the following formula 
ei^loyed: 



I Reduced TV - I Control 

I Control - No. of Items in Test 





This formula takes into account the effect of chance on test score ^ 
by subtracting one fourth (all items were U alternative multiple-choice 
items) of the number of items in the test from the control mear^ in the 
subtrahend of the formula. Becai^s there were no differences between 
the means for the various reduced TV gro\g>s, the average of the three 
means was used. The average for retention means of the control groups 
(38 hour instruction groijps) was ei^lpyed for the same reason. 
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The results for learning were a 20% loss using the 38»hour 
television instruction for comparison^ and a 39% loss in learning using 
the 38“hour classroom instruction for comparison** In no case did 
the loss in teaching effectiveness equal the reduction in training time# 



Reduction in Training Time 



The h3% reduction in training time, the major treatment variable, 
would be expected to have a detrimental effect upon training eiiiciency# 
There is no basis at present for deciding the expected size of the reduction 
in training efficiency that would result from a given reduction in training 
time# 



Preparation of Television Instruction 

The television instruction represented a drastic revision of the 
original 38 hours of instruction. It is likely that these revisions 
resulted in increased training efficiency, counteracting the losses 
resulting from training time reduction and other factoi"s. While the 
scripts followed certain guidelines and were written with a view to 
jjnproving instruction, previous experience (3) would indicate that it was 
unlikely these first scripts were the best possible presentations* Time 
precluded using the procedure of testing and revising the scripts. (3)# 

The results of this study lead to the recommendation that this procedure 
be ei? 5 )loyed in conjunction with the guidelines for reducing training time* 




^ \ 

i 

* The question arises as to which control condition is the appropriate 
baseline for evaluating the effects of the reduction in training time 
on training efficiency, i*e*, should the 38-hour regular instruction 
condition or the 38-hour televif-ion instruction condition be used as 
a baseline. The use of the 38-hour regular instruction condition as 
a baseline would introduce an additional variable which would confound 
the inteipretation cf the results. That is, the loss in training 
efficiency between the regular instruction condition and the reduced 
television instruction conditions would be due not only to the reduction 
in training time, but also to the change of medium from the regular 
procedure to television. A comparison of regular instruction with 
38-hour television instruction, and a comparison of 38-hour television 
instruction with reduced television would take into account the reduction 
in training time* Thus, the 38-hour television condition is the 
appropriate baseline for evaluating the effects of the reduction in 
training time, and the 19.6$S loss in learning and the 3km6% loss 
in retention must be used as estimates of the effect of the treatment 
variables employed in this study. 
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Eedtjction in Testing Tto 

Trainees receiving the 38 hours of classroom or television instruction 
had approziinately 50 seconds to answer each item® Because of time 
limitations, trainees receiving the 16 hours of television and kinsscc^e 
instruction had approximately Eo seconds to answer each item* This 10-second 
diffei'ence was probably detrimental to the test achievement of these 
television trainees® 

Difference in Weather Conditions 

The 38 hours of classroom and television instruction were taught 
during late winter and early spring at Fort Gordon* The reduced television 
instruction was given in late summer and early fall* There were radical 
differences in temperatures and humidity in the classrooms during these 
periods, reflecting the effects of mild winter and hot summer weather* 
Temperatures of 100 degrees F are not uncommon at Fort Gordon during the 
summer, and it is likely that the classroom discomfiture of trainees 
receiving the l6-hour television instruction was not as conducive to 
learning as the milder weather conditions experienced by the trainees 
receiving the 38 hours of classroom or television instruction* 

Other Observations 



No systematic attempt was made to observe or measure trainee reactions 
to the varioi:^ forms of instruction used in these studies* However, 
visits were made to various classrooms tmdergoing the 38«hour and l6^oor 
Instruction series* There were some striking differences apparent even 
to the cursory observer* The 38-hour instruction conditions, whether 
given by television or by regular instruction, were dull. Trainee 
distraction and boredom appeared very rapidly after instruction began. 

The Induced television and kinescope instruction were briskly presented, 
and appeared to hold trainee attention throughout* The half-hour 
instruction limit appeared to be a good one in terms of not exceeding 
trainee endurance and attention. These observations strengthened the 
belief that had time permitted, it would have been possible to eliminate 
the small day to day learning differences between the 38-hour and l6-hour 
instruction methods. 

Combined Effect of the Varied Conditions 



To sura up, three factors « reduction in training time, reduction 
in test time, and unfavorable weather conditions would act to reduce 
the learziing and retention scores of the reduced television groups* 

One factor of improvement in the television presentations, would act 
to increase these scores. Although correct weightings cannot be given 
to each of the four factors, one might expect the net losses to be much 
greater than they actually were* 
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Discussion of Other Results 






Learning and Aptitude 

One of the findings of this study is that high aptitude trainees 
learned as well or better from 16 hours of instruction as did low aptitude 
trainees from 38 hours of instruction. One of the implications of this 
finding is the desirability of using a different selection process for 
course assignment of trainees. From a training viewpoint, separation 
and training of high and low aptitude personnel would facilitate teaching 
problems. In 'mixed groigss, the instructor who gears his teaching to 
abilities of the lower aptitude personnel, cannot capitalize rpon the 
superior learning potential of the higher aptitude personnel. Likewise, 
teaching at the pace ii^ich higher aptitude personnel can learn will 
generally impair and confuse learning of the lower aptitude trainees, 

Where there is a wide range of aptitude present among trainees, the tasks 
of inproving teaching effectiveness, reducing training time and similar 
activities are difficult to achieve. 

Rapid Trajjning of New Instructors 

Confirming the findings of a previous study (3), it was found possible 
to rapidly train (one week) two new television instructors, in a fraction 
of the time (about 3-1; months) required for conventional instruction, 
and have them teach as effectively as experienced instructors. Again it 
was found that prompting equipment was invaluable in achieving this rapid 
training. 

The Use of Television Recordings for Training 

The results of this study indicate that 16 hours of training by 
television recordings (kinescopes) were as effective as similar ”live” 
television instruction by experienced instructors or inexperienced 
instructors. These findings extend the range of usefulness of such 
recordings for military training purposes (7, 10, 13), It should be 
noted that this was the most intensive enqployment of films for teaching 
yet reported in the field of audio-visual research (5), An important 
implication in this finding for Army training lies in the use of films 
for teaching more extensive segments of military training than is now 
being done. Entire courses or sections of courses can probably be converted 
to film teaching. Such a procedure would serve to standardize instruction 
within or among Army instsdlations, achieve many cost savings and be 
available for mass training during emergency or mobilization conditions. 

Preparation of Television Presentations 

One of the objectives of the present study was to determine if 
preparation of effective television teaching presentations was possible 
by non-research personnel. The military script writers, following the 
guidelines outlined for them, showed great skill and resourcefulness 
in such preparation. The testing skills which would be needed to 
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evaluate teaching effectiveness are often available among the instructional 
staff of an installation, or may be part of the mission of a specific 
branch which genes^ally examines the training effectiveness of various 
courses, such as the Testing Branch at Fort Gordon* 

The Use of Television to Reduce Military Training Time 

A number of questions arise in connection with the use of television 

T ov» ^flr> 1^0 idaHa 

to reduce training tome* une v± oncoc mo jm 

with conventional instruction without the use of television and a corollary 
if thsir© 3CTQ 3 uy f ©st’urss of i6i6vision which uniQU6iy ccnt/ributo to 

reducing training time# 

The answer to the first question is Yes. Successful attenqpts have 
been made to reduce conventional teaching time without using television (2;* 
Nor is it the contention of this study that only television can achieve 
reductions in training time. However, the particular rote and usefujJiess 
of television becomes apparent idien analyzing the steps and efforts required 

to reduce training time* 

The reduction of training time may be broken down into two aspects - 
teaching techniques and administrative factors# Teaching techniques 
are concerned with the learning process and involve effective use of such 
factors as repetition, picture-word associations, explanations,^. 

VJhere television differs from class-room procedures is in its ability 
to manipulate, combine and control pictorial and verbal materials. 

In simpler subject matters, some approximation of this ability may 
be made in the classroom# Where more difficult s^ject matters are 
involved, especially with complex equipments, it is diffic^t to rival ^ 
television* s ability to effectively combine visual and verbal information* 

To this must be added the ability of the television camera to focus on3y 
upon what it critical for learning - a prrtic^ar Pif - 

and to bring it closeiro view if necessary# The availability of such 
television presentation features as closei?)S, split-screen, s^erimpos^es, 
provide the television teacher with instructional resources difficult to 
duplicate with classroom methods. 

As pointed out in the body of this study, many things such as 
eliminating needless repetition or sln?)lifylng or improving langmge 
are not unique to television. But when the requirement arises for 
inserting additional repetition or reinforcing a teaching ^ 

television possess more features and techniques than are available in 

the classroom* 

The second aspect# administrative factors, refers to the time ^d 
pffort reouired t? change and modify instruction when trying to achieve 

toMed also the standardization and conservation 

of the reduced instruction* 
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By ^atever methods, reducing the training time of an existing bloc 
of Instruction is time consuming* One activity requiring time is in— ^ 

structor training* After the materials have been rewritten, it is 
necessary to t rain the instructor to present them as prepared and 
without change with succeeding teaching presentations* In the class- 
room, this is difficult* It takes time to learn a thirty-^ninute lecture 
and with succeeding presentations, the factor of human variation enters 
so that materials and words may undergo change* 

Television, in combination with a prompting device, radically 
reduces these problems* It is possible to make conplete daily changes 
in instruction with little effort required to memorize or learn these 
changes by the instructor since he can read them from the prompter* 

The prompter also insures standardization of the presentation no matter 
how many times it is given* 

To this picture must be added the fact that there is great turnover 
of military instructors* The usefulness of the prompter in rapidly 
training hew instructors to an effective level has already been 
de'seribed in this report* It is apparent then that television can 
considerably reduce the effort involved in teaching time reduction 
and insure that such efforts are not dissipated due to instructor 
variation or turnover* 

In summary, reduction of training time may be achieved without 
television* Television, however, is an effective vehicle for achieving 
such redactions because of its pictorial flexibility and its adminis- \ 

trative advantages in reducing the efforts required for reducing training 
time* 
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Chapter V 



EXPERIENCED INSTRUCTORS. INEXPERIENCED INSTRUCTORS, AND KINESCOPE RECORDINGS 



The equivalence in teaching effectiveness of experienced instructors, 
inexperienced instructors, and kinescope recordings indicates that, in 

U^XOVXOXVXX J^X OOOllVOk VXVXX0 wx N/Ji^a.wjr a.«A vaa^iuw w j 

three arrangements may be employed* These results have important impli- 
cations for the potential use of television in Army training. 



The Use of Inexperienced Instructor s 

The Army has difficulty in obtaining Instructors for the teaching 
of highly techidcal subject matters. The usual procedure for training 
instructors, as previously described, reduces the instructor »s productive 
time in service, and may also be questioned as to its effectiveness. 

By means of television and prompting eq^ripment, it is possible to take 
a person with no knowledge of a given course *s material, with none of 
the special skills required of a good instructor, give that person about 
one or two hours of rehearsal per hour of television instruction, and 
present this instruction to trainees with no loss in training efMciency. 
The results of this study are in support of this statement, and are 
consistent with previous results (3). It is in this way that television 
can help in solving the problem created by the shortage of adequate 
instructors. 



The Use of Kinescope Recordings- ^ 



> ) 



Once a television presentstion is developed to the point where it 
effectively teaches a given subject matter^ a kinescope recording can 
be made of the «liv8»» presentation. Such a procedure can result in 
savings in time, money, and effort. The use of kinescope recordings 
in the present study indicates that this procedure may be used without 
any losses in training efficiency* It should be noted that this was 
the first time 16 hours of continuous film instruction have ever been 
abteiT 5 )ted. The results of a previous study (10) pointed to the value 
of kinescopes for review training. 



^ The following excerpt from Letter, Southeastern Signal Corps School, 

Fort Gordon, Subject, TVB-M}-1, dated 13 March 1957, testifies to 
the value of the research kinesj 

"e* The 32 half-hour kLnssccpss produced and used during the 
Television Research and Evaluation project in the Principles of Electricity 
Phase, MOS 35l Course, have proved extremely valuable to USASSESS in the 
regular televised training. Though intended originally for experimental 
purposes only, the films were specifically requested for regular use by 
the MOS 35l Course. Scheduling proved easy enough, ^en though a change 
in POI has occurred since the experiment, 16 of the films are still 
applicable. After seeing these films on the closed circuit, personnel 
of another course (MOS 331) came forward and requested some of the films* 

In this course, the televised instruction is used for two puiposesj to 
instruct students and to teach new instructors. Responsible personnel 
in this course testif^r to the value of these showings and to the 
tremendous assistance they provided in a period of extreme instructc r 
shortage. The experience of the MOS 351 Course is similar to tnat of 
the 331 Course, except that they have directly used the kinescopes only 
fox training students. Personnel of that course attest to values received 
from the kines, including good student interest and consistently high 
learning, s\:pport to new instructors (from the stan(%)oints of subject 
matter learned, teaching techniques absorbed, and classroom shyness 
overcome), and the instructors saved. Actually, for evaluation purposes 
and for purposes of planning the provision and utilization of kinescopes 
and kinescope facilities, a great deal more has been learned from the 
research kines than from those made specifically under the kinescope 

program.” 
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Chapter VI 

TELEVISION COST FACTORS 



The Dresent study was not designed to produce a thorough comparative 
cost analysis of television and conventional classroom instruction. 

This task was difficult because television is brought in as an adjunct 
to a training insuaxiation axreciu^ u 4 .gc».ux»cu. uw iiwow wio wa.>/w w* 

conventional' instruction. For exanple, existing classrooms are used 
as television reception sites^ although^ in terms of size and viewing 
conditions these sites are not always the most efficient economically, 
or from a teaching viewpoint, for television teaching# A new, television 
oriented training installation would also require somewiiat different 
organization and administration of its various courses. For exan^^le, 
pursuing the findings of this stu<fy, a pool of instructors available 
to teach any television subject might be more adaptable to television 
reQuirements. A more complete analysis would include overhead factors 
such as television equipment maintenance costs, personnel costs, numbers 
of students trained, etc. These cost factors were not determined by 

this study* 

With these cautions in mind# certain savings related to^te^vision 
training wei^e apparent in carrying out the present study, and these are 
presented as an indication of the nature of potential savings by television 

training* 

Savings in Training Aids 

Training aids en 5 )loyed in regular classroom instruction were not 
used in the reduced television versions* Actual equipment or charts 
were substituted for the training aid* The costs of training aids and 
their substitutes follows: 



Table 4 

COMPARATIVE TRAINING AID COSTS 



Regular Television 

Instruction Instruction 



Hydrometer 
RA 21-Rectifier 
D*Arsonval Meter Movement 
Multimeter TV 297 /U 


$ 85.00 

136.00 

261.00 
125.00 


$ ItoOO 
5.00 
5.00 
Ui.00 


(estimated) 

(estimated) 


TOTALS: 


1910.00 


$55.00 








23 



Any increases in the number of trainees taking the course will 
most likely result in an increased training aid requirement for regular 
instruction# For example, doubling the trainee input may increase 
training aid costs by as much as 100^# This is not the case with 
television instruction# Increases in trainee input would require 
the use of additional television monitors# In times of mobilization, 
when trainees input will greatly increase, large cost savings in 
training aids may result from the use of television# 

Instructors 



According to AE 3^-2l;7> the cost for a day*s labor of an E-1| is $10*32# 
Four instructors were used to present the original five days of regular 
instruction and intensive television instruction* Only two instructors 
were used to present the three days of reduced television instruction* 

An increase in trainee input will most likely occasion increased instructor 
requirements, for regular classroom instruction, but instructor requirements 
for television would be less# Table ^ presents instructor costs (using 
the E-4t pay rate) for ijO weeks of instruction with average trainee input 
per week being varied* In this table, it is assumed that “tripling trainee 
input will double instructor requirements for regular instruction* 

Total Cost of the Reduced Television Instruction 

Cost figures were obtained for the reduced television instruction* 
Preparation costs, including personnel, equipment and supplies, were 
$13,980# The cost of one complete presentation was $^90# The cost of 
forty presentations , including preparation costs, would be $37,^80, or 
an average of $9ii0 a week# Exact costs for preparing the original 38 hours 
of the introduction to the Power Maintenance are not available, but they 
probably exceed the cost of 16 hours of television instruction# With 
increased trainee input, television costs will remain stable, while 
regular instruction costs would increase for additional instructors, 
training aids, etc# 

The Cost of Kinescope Recordings 

The estimated cost of the sixteen hours of kinescope recordings 
was $13^7, including the costs of raw film and developing# To this figure 
may be added the preparation costs of the reduced TV version of the 
instruction* These costs, plus the cost of a kinescope operator, result 
in an estimate of $16,560 as the cost of forty weeks of the kinescope 
version -«» or an average weekly cost of $Itl4* If the preparation costs 
of the live instruction i^jon which the kines were based are not included, 
the weeldy cost of the kines would be about $3h# Other advantages of 
Idnescopes are; 

(1) The loss of effective instructors is minimized if their 
material is on film# 



(2) The instruction is standardized* 

(3) Other installations may use the films* Both represent 
potential cost savings# 

2h 



Table 5 



COMPARATIVE INSTRUCTOR COS TS FOR hO WEEKS OF INSTRUCTION 
AS DETEfflMINED BY METHOD OF INSTRUCTION AND TRAINEE INFNT 



Trainee Input 


^ Day Regialar 


5 Day Intensive 


3 Day Reduced 






TV 


TV 


30 # Instructors 


h 


k 


2 


Total Costs-**- 
d $10.32 p.d. 


$82$6 


*8256 


*2l77 


Cost per student 


$6.88 


*6.88 


*a.o6 


90 # Instructors 


8 


U 


2 


Total Gosts-**- 
6 $10.32 p.d. 


*16,512 


$8256 


*2U77 


Cost per student 


IU.57 


*2.29 


$ .69 


270 # Instructors 


16 


h 


2 


Total Costs* 
@ $10.32 p.d. 


*33,02U 


*8256 


*2U77 


Cost per student 


*3.0U 


$ .76 


* .?3 



* Instructor overhead costs are not included. 
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Summary 

1* ’^Llve'* television may be less expensive than conventional 
instruction, especially ijhen trainee input is large, because of training 
aids and instructor cost savings. 




2, Instruction by kinescope is less expensive than either ’’live*’ 
television or conventional instruction. This economy increases as trainee 
input increases and with successive use of the kinescopes. The possibility 
of their use by otuer installations or activities adds to their economy. 
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APPENDIX A 
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Selection of Sample 

Only trainees completing all six tests were considered in the 
analysis. The numbers for each group are shown in Table 6. 

Table 6 



Tfta NuI'IBER OF SUBuiijCTS COmrLiiTlNG 


ALL TESTS 


GROUP 


N 


Intensive regular instruction 


78 


Intensive TV instruction 


6h 


Reduced TV experienced instructor 


102 


Reduced TV inexperienced instructor 


72 


Reduced TV kinescopes 


103 


Total: 


kl9 



The groups were equated for aptitude and the trainees* scores on 
the reading vocabulary^ arithmetic reasoning, pattern analysis, and 
electrical information tests included in the Amy General Classification 
Test Battery were employed for this purpose* Because of an artificial 
cutoff in the recorded electrical information test scores, a ranking 
procedure was eiiployed. The total sample of Ul9 trainees were ranked 
according to test grades on each of the h tests considered, and the sum 
of the ranks on the four tests was used as the aptitude measure* The 
method eirployed for equating for aptitude was that of constituting aptitude 
levels. The analysis of covariance procedure was rejected because of 
the severe losses in the sisa of the sample that would result* 

The levels were derived by dividing the total san 5 )le into $ equal 
groips (representing the 20, liO, 60, 80 and 100 percentile). This 
resulted in the following breakdown of subjects j 

N*s in each cell of Treatments X Levels Table 



Levels 


Kine 


Exp, Instr* 


Inexp. Instr. 


TV 


Reg 


Sum 


I ,20 


2^ 


3U 


17 


(2) 




83 


II .Uo 


1$ 


19 


17 


18 


(1^) 


8h 


III .60 


20 


22 


19 


12 


(11) 


Sk 


IV .80 


22 


18 


(12) 


Jii 


18 


Qh 


V 1.00 


21 


9 


(7) 


18 


29 


81* 


Sum 


103 


102 


72 


6h 


78 


Ul9 
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From the total sample an equal number of trainees from each 
treatment was selected at random for any given level, the nnmbor of 
trainees in each cell being decided by the smallest size cell of the 
given level, i»e®, 2 for level I, 15 for level II, 11 for level III, 
12 for level IV, and 7 for level V. The N*s for the selected sample 



are given below: 




Final Sairple 
Treatments 








levels 


Kine 


Escp* 


Inexp* 


TV 


Reg 

mrnmmmlL 


Siam 


I 


2 


2 


2 


2 


2 


10 


II 


15 


15 


15 


15 


15 


75 


III 


11 


11 


11 


11 


n 


55 


rv 


12 


12 


12 


12 


12 


60 


V 


7 


7 


7 


7 


7 


35 


Sm 


hi 


hi 


U7 


hi 


hi 


235 



An analysis of variance test administered to the aptitude measure 
resulted in an insignificant F for treatments, indicating that the 
matching for aptitude was adequate* The size of the sample employed in 
the analysis of retention data was smaller than that eiT 5 )loyed for original 
learning because of subjects* failing to take the retention test* The N*s 
for retention follow; 



San^jle Employed in Retention 
Data Analysis 



Level Treatment 
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INE 
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11 


11 


11 


11 


55 


III 


6 


6 


6 


6 


6 


30 


IV 


10 


10 


10 


10 


10 


5o 


V 


7 


7 


7 


7 


7 


35 


Sum 


3U 


3U 


3U 


3h 


3h 


170 
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APPENDIX B 



STATISTICAL AliJALYSES OF RESUHS 



1. Analysis 


of Variance: 


Total Score (Learning) 


Source 




ms 


F 


»— ■ I**. 1 A» M 

i.rt?CiWIK?UVO 

Levels 


1. 


13^96^23 


17.79» 


\ 


32.35» 


Interaction 

Within 


16 

210 


318.3U 

U31.52 


1*20 



^ F (df a U, 120) at the level of confidence is 2,37 



2e t Tests for Learning Means 



Reduced TV 
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Reduced W 
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Exp* Instr. 
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‘X - 

1 2 - 


“ ^2 — * 


“ ^2 1* 
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^1 " ^2 i * 



Reduced TV 
Kinescope 3*00 *70 


6.77 1.53 
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1.78 -25.1i9 
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CO 

c^ 
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-10.6U 


* 
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* 

3,36»j- -32*26 


7.^2* 

* 


Intensive TV 






-17.85 


U.l6* 


* t g •• )^2 


T -I 
^1 ^2 








2ms (within) 


lt.29 









n 



■K- t (df z 210) at the level of confidence is 1«97 
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APPENDK B (contd) 



3« Analysis of Variance of Retention Data 



Source 




ms 


F 


Treatments 


U 


553.U 


8#i|8* 


Levels 


3 


1327 .U8 


20#36«* 


Interaction 


12 


65.03 


1 


Within 


150 


65.20 





* F (df s i|.> 120) at level of confidence is 

(df r 3, 120) at level of confidence is 2«68« 



it# t Tests of Differences between Various Treatments 
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^1 ” ^2 
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t* 
2 - 
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.09 


it 
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1#10 






t 2 




2ms (within) 1#96 



* 

* t (df - 150) at the level of coi^fidence is 1#97» 
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NOTE: 5 -Kinute stretches in classroom. 10 -Kinute breaks outside class 
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